Nonlinear transverse vibrations of axially moving beams with multiple cracks is handled studied. Assuming that the beam moves with mean velocity having harmonically variation, influence of the edge crack on the moving continua are investigated in this study. Due to existence of the crack in the transverse direction, the healthily beam is divided into parts. The translational and rotational springs are replaced between these parts so that high stressed regions around the crack tips are redefined with the springs' energies. Thus, the problem is converted to an axially moving spring-beam system. The equations of motion and its corresponding conditions are obtained by means of the Hamilton Principle. In numerical analysis, the natural frequencies and responses of the spring-beam system are investigated for principal parametric resonance in detail. Some important results are obtained; the natural frequencies decreases with increasing crack depth. In case of the beam travelling with high velocities, the effects of crack's depth on natural frequencies seems to be vanished.
INTRODUCTION
The studying of a crack problem for vibrating systems has been taking place in topic subjects. If a continuation consists of any crack, the stress near the crack tips merges to infinity. The effect of the crack on dynamic behavior of the beam was simulated by means of the fracture mechanics methods. When using these methods, generally two different approaches have been followed: local flexibility and stress/strain functions. Stress/strain functions are based on variation principle and decay exponentially. According to loading type and crack orientation on the beam, plate etc., the stress distributions near crack tips could be formulated by means of opening and shear mode Stress Intensity Factors (SIFs). Studies using these formulations could be summarized in brief: for cracked continua (beam, shaft, plate etc.), Dimarogonas summarized the studies done between years 1970-1993, 1 Sih proposed strain energy density factor theory, 2 and Wu studied maximum energy release rate criterion for a semi-infinite L-shaped crack. 3 Tada et al. presented SIFs of different modes. 4 Anifantis and Dimarogonas studied the system stability for the cracked column with vertical load. 5 Christides and Barr presented an exponential-type crack disturbance function. 6 Shen and Pierre proposed a similar approach for single-cracked beams. For dynamics analysis of the cracked continua, springs have been used widely. By the definition of local flexibility around crack tip, cracked structures have been analyzed in several models that use a massless spring or reduced cross-section. Magnitudes of the local flexibility changes were estimated by the fracture mechanics methods. According to these methods, stress near the crack tip merges to infinity thus a singularity occurs at the crack tip. Presenting this case by SIFs, stresses in very small area were defined in terms of spring stiffness. When finding spring stiffness for vibration analysis of cracked structures, it is essential to have a load-deflection model for the entire body. When doing so, it is assumed that the cracked continuum consists of healthy parts connected by springs at the position of crack. The solution of equation or equation set was generally obtained by means of compatibility and continuity conditions at the crack location. For literature of cracked continua, following studies could be summarized in brief: Ostachowicz and Krawczuk 12 developed a new local flexibility which was derived from the stress intensity factor by Anifantis and Dimarogonas. 5 Applying crack phenomenon to moving continua systems is a new research field. Therefore, it is essential not to mention too much of the background of studies done on moving 
